Introduction: Caregivers of people with Alzheimer disease (PwAD) report significant stress, burden and depression compared to caregivers of people with other dementias, especially when neuropsychiatric symptoms are prominent. Adequate coping strategies can modify the impact of stressful situations and increase the caregivers' quality of life. Objective: To systematically review the different coping strategies used by caregivers of PwAD to manage neuropsychiatric symptoms. Method: We carried out electronic searches using MEDLINE (PubMed), SciELO, Web of Knowledge Cross Search (Thomson Scientific/ISI Web Services) and PsycINFO databases to select studies on coping in PwAD caregivers published from January 2005 to July 2017. The search terms were coping, caregivers, strategy, onset, adaptation, family, behavior, dementia and Alzheimer. The studies were organized in three categories: problem-focused, emotion-focused and dysfunctional coping strategies. Results: We found 2,277 articles. After application of exclusion criteria and exclusion of redundant references, 24 articles were analyzed. Emotion-focused coping was the most commonly used strategy among PwAD caregivers. The use of this strategy associated with religion and spirituality may help reduce symptoms of depression and anxiety. Problem-focused coping strategies were mostly used with active coping interventions. Problem-solving coping may have buffered the impact of acute psychological stressors on procoagulant activity. Dysfunctional coping strategies were associated with increase of caregiver burden.
Introduction
The stress and burden associated with caring for people with Alzheimer disease (PwAD) not only affects the health of caregivers and increases their mortality risk, but also reduces the quality of caregiving. 1, 2 Caregivers of PwAD report more stress, burden and depression compared to caregivers of people with other dementias. 3 Coping may modify the impact of stressful situations on quality of life.
Coping strategies are defined as specific behavioral and psychological efforts to handle or minimize stressful events. 4 Lazarus et al. 5 defined coping as "the constant cognitive change and behavioral adaptation when handling specific external and/or internal demands that are evaluated as something that exceeds the resources of the person." Coping is a dynamic process, as it consists of a series of reciprocal responses through which the individual and the environment interact and influence each other, and it includes a series of intentional actions, both cognitive and behavioral, meant to control the negative impact of the stressful event or situation.
Managing stressful situations can include minimizing, avoiding, tolerating, and accepting the stressful conditions, as well as attempting to master the environment. 5 Coping strategies may be an important and theoretically modifiable determinant of psychological morbidity. 5 Therefore, they include all the cognitive, emotional and behavioral measures adopted by an individual in response to specific internal and/or external demands that are deemed to exceed his or her normal resources. 5 The model of coping involves a connection between internal and external elements: challenges and threats (internal or external, e.g., sickness or an earthquake) and personal resources (internal and external, e.g., high perceived self-efficacy and resource-rich social environment) are viewed as interrelated factors. 6 Coping behaviors can be divided into three categories:
problem-focused (practical steps to remove or reduce the stressor), emotion-focused (managing one's emotional responses to stress), and dysfunctional (disengaging from the stressful situation or emotions). 7 Studies have shown controversial results about the more efficient coping strategies for caregivers of PwAD.
A longitudinal study found that problem-focused and emotion-focused coping mediated an effect between primary stressors (associated with PwAD care needs, including their personal characteristics and illness/ disability) and decreased caregiver depression a year later. 8 In addition, Vitaliano et al. 9 suggested that emotion-focused, but not problem-focused, strategies predicted caregiver burden 15-18 months later.
Conversely, Vedhara et al. 10 reported that dysfunctional, but not emotion or problem-focused, coping strategies predicted greater anxiety and depression on a nonstandard measure 6-12 months later.
Understanding the different types of coping strategies used by caregivers of PwAD may increase the quality of life of both PwAD and their caregivers, as it allows the development of specific and adequate intervention strategies focused on this group. Thus, this systematic review aims to evaluate the different categories of coping strategies frequently used, as well as the effect of these strategies on the quality of life of PwAD and their caregivers.
Method
This systematic review used the PRISMA (Preferred Reporting Items for Systematic Reviews and MetaAnalyses) methodology. 11 The search was undertaken in July 2017. We carried out electronic searches using The search terms were coping, caregivers, strategy, onset, adaptation, family, behavior, dementia and Alzheimer, in the following combinations: "coping AND caregivers AND Alzheimer," "coping AND strategy AND Alzheimer," "coping AND onset AND Alzheimer," coping AND strategy AND Alzheimer," "coping AND strategy AND early AND Alzheimer," "coping AND strategy AND early AND Alzheimer AND caregivers," "coping AND adaptation AND Alzheimer AND caregivers," "coping AND family AND Alzheimer," "coping AND onset AND family AND Alzheimer," "coping AND behavior AND family AND onset AND Alzheimer," "coping AND behavior AND family AND onset AND dementia," "coping AND onset AND dementia," "coping AND strategy AND behavior AND Alzheimer," "coping AND strategy AND onset AND Alzheimer," "coping AND adaptation AND behavior AND strategy AND onset AND Alzheimer," "coping AND strategy AND adaptation AND onset AND dementia."
The following inclusion criteria were taken into consideration: cross-sectional or longitudinal studies; randomized or non-randomized, controlled or not controlled studies on coping strategies of PwAD caregivers.
We excluded studies assessing caregivers of people with other pathologies and dementias; systematic reviews, meta-analyses or articles without a patient sample; studies on healthy aging; pharmacological studies; studies on the effectiveness of interventions that have not been designed to investigate coping; and validation of instruments.
The selected abstracts were read by two authors (AMFM and MCND); whenever the information present in the abstract was not enough to identify inclusion and exclusion criteria, the full text was retrieved.
Afterwards, four authors (AMFM, NK, MATB and MCND)
independently reviewed the full texts of the remaining papers and had consensus meetings to discuss any disagreement about inclusion. When necessary, a third coauthor (RLS) was involved to help clarify study eligibility. We categorized the included studies according to their design, samples, methods and results. We also categorized the coping strategies in emotion-focused, problem-focused, and dysfunctional.
Results
The database search yielded a total of 2,277 articles, were also scanned and 66 articles were manually selected. After application of inclusion and exclusion criteria, the total number was reduced to 24 articles. Figure 1 shows the article selection process.
Definition of coping
All the analyzed studies defined coping as the process by which the person tries to manage stress. 
Design
We found 19 studies with a cross-sectional 
Coping strategies
Emotion-focused coping was the intervention strategy most frequently mentioned (n = 10). 1, 7, 15, [17] [18] [19] [20] 22, 25, 30 Seven studies mentioned problem-focused strategies 4, [26] [27] [28] [29] 31, 33 and one 13 mentioned only dysfunctional coping. Eight studies 4, 14, 16, 21, 23, 24, 32 mentioned two or more strategies at the same time.
Types of intervention

Emotion-focused coping strategies
The findings showed reduction in caregiver anxiety, 7, 15, 20, 22, 25, 30, 32 15, 20, 32 greater improvement in average systolic and diastolic blood pressure 30 and improvement in care outcomes of PwAD. 16 Negative emotional coping strategies were associated with increased cumulative health risk and increased likelihood of weight gain. 18 The most frequently used emotion-focused strategies were: acceptance (accepting the reality of the fact that it has happened/learning to live with it); emotional support (getting emotional support/comfort and understanding from others); humor (making jokes about it/making fun of the situation); positive reframing (trying to see it in a different light, make it seem more positive/look for something good in it); religion (trying to find comfort in my religious or spiritual beliefs/praying or meditating).
23,32
Problem-focused coping strategies These strategies were related to greater improvement of depressive symptoms, 25, 31 anxiety, 20, 25 perceived stress, 4,28 burden, 21 reduction of BPS 12, 14, 24 and reduction of D-dimer levels. 26 Also, the results showed that these strategies increased the sense of control, 27 improved care outcomes of PwAD 16 and slowed dementia progression. 33 One study did not find a significant difference between usual care and the intervention in depressive symptoms in PwAD or their family caregivers.
17
The problem-focused strategies most frequently 
23,32
Dysfunctional coping strategies
The findings showed that these strategies partially mediate the association between PwAD problem behaviors and depressive symptoms. 32 Two studies reported that the avoidance-focused coping strategy increased caregiver burden levels. 20, 21 The most frequently used dysfunctional coping strategies were: behavioral disengagement (giving up trying to deal with it/the attempt to cope); denial (saying to myself this isn't real/refusing to believe that it has happened); self-distraction (turning to work or other activities to take my mind off things/doing something to think about it less); self-blame (criticizing myself/ blaming myself for things that happened); substance use (using alcohol or other drugs to make myself feel better/to help me get through it); venting (saying things to let my unpleasant feelings escape/expressing my negative feelings).
23,32
The coping intervention most frequently used was interview with caregivers. The categorization of the articles according the type of the coping strategies is shown in Table 1 .
Discussion
We systematically reviewed coping strategies used by caregivers of PwAD. In general, the studies indicated the efficacy of coping strategies in ameliorating the effects of neuropsychiatric and clinical problems of PwAD on the caregivers' psychological and physical health.
However, we observed a considerable heterogeneity of intervention techniques and methods of evaluation, which made it difficult to understand how to use the techniques in specific situations.
Emotion-focused coping strategies
Psychological distress and its consequences, such as anxiety 7, 12, 15, 19, [23] [24] [25] 30, 32 and depression, 7, 12, 15, 19, 25, 30, 32 were mentioned in most studies. Religious coping strategy was combined with other emotional coping strategies or support for caregivers. 4, [16] [17] [18] 22 The impact of the caregiving burden on the caregiver's health was described in two studies, 20, 21 showing that increased Problem-focused coping strategies.
The severity of caregiver distress was correlated with specific coping strategies, such as seeking for social support, using avoidance behaviors and focusing on problems.
Li, et al. 7 N = 260 family carers of PwD
Randomized START HADS BRCOPE
Test the hypothesis that increased emotion-focused coping at 4 months would mediate the effects of the START intervention in reducing psychological morbidity symptoms at 8 months; and test whether this mechanism was moderated by baseline morbidity.
Emotion-focused coping strategies. Eight-session START intervention. The intervention was based on the stress appraisal and coping model. Treatment-as-usual.
The strategies brought psychological benefits to morbidity in different mechanisms of action. The more psychologically distressed caregivers increased their emotion-focused coping strategy and did not diminish their dysfunctional coping, while others improved burnout through this mechanism.
Williams et al. 27 N = 13 caregivers of people with either stroke (n = 5) or dementia (n = 8)
Crosssectional
Semi-structured interviews
Explore coping strategies that caregivers use to care for the elderly. Use of humor as a coping strategy prevented caregiver burnout and optimized patient care. Two coping strategies: problem-focused, emotion-focused.
Continued on next page
Using emotion-focused coping strategies in response to caregiver burden seemed to protect caregivers from developing higher anxiety levels a year later; however, using problem-focused strategies did not.
Chun et al. 15 usage of avoidance-focused coping increases caregiver burden levels.
In Cooper et al., 32 caregivers used all three types of coping strategies. They found a difference in the efficacy of specific types of coping strategies. The use of all three strategies did not protect against the impact of greater burden or anxiety. However, those who responded by using more emotion-focused strategies were less anxious one year later.
Alma et al. 14 PwAD disruptive behavior leads to burden, which then increases caregiver depression and anxiety. Instrumental support was found to be an important factor for Korean caregivers, and emotional support was important for Korean-Americans. Only Korean-American caregivers appraised the disruptive behaviors, memory problems, and depression as burdensome. These findings suggest that stress and coping processes in caregivers from different cultures involve differences in the effects of PwAD problems and social support available to caregivers. Nevertheless, since that study did not have a non-caregiver comparison group, there is a possibility that the results were due to general ethnic or cross-national differences rather than to ethnicity or caregiving interactions.
García-Alberca et al. 24 conducted a study to obtain new data regarding the association of emotion-focused and problem-solving coping strategies with psychological distress in AD caregivers. Eighty PwAD and their primary caregivers living in the community were recruited from local health services. Most caregivers reported higher anxiety and depression levels. Use of disengagement coping strategies and higher caregiver burden predicted anxiety and depression in the logistic regression.
Caregivers were asked about coping strategies using a general measure of coping, and not inquiring about specific situations. Also, almost all measures in the study were self-reported. The extent to which the answers of the participants on coping strategy measures relate to actual behavior is debatable. Humor may be incorporated as a coping strategy for caregivers in the hope of preventing caregiver burnout and optimizing PwAD care. Tschanz et al. 33 suggested that the regular use of caregiver-focused coping was associated with a significant slower decline in cognition and function, a finding that considered the potential influence of environmental factors on the progression of dementia.
Problem-focused coping strategies
However, the study did not show how caregivers perceived or appraised problems associated with caregiving, a potentially important factor that may influence both caregiver and patient outcomes.
Riedjik et al. 25 and support groups that are unlikely to be available to caregivers or would be too costly.
Dysfunctional coping strategies
The analysis of dysfunctional coping strategies showed that they are not recommended or beneficial to approach caregiver problems. Dysfunctional strategies such as confrontation, escape and avoidance are considered negative for both the caregiver and the PwAD, and may have harmful consequences for the PwAD treatment.
The most used strategy was behavioral disengagement, in which the maladaptive strategy suggested a possible link between avoidant coping and depression and anxiety symptoms in caregivers. The avoidance-focused coping strategy involves purposely avoiding activities related to a stressor. 29 Avoidance-focused coping includes strategies such as substance use or denial. Avoidance-focused coping is associated with significantly higher burden, decreased life satisfaction, and negative physical health outcomes compared to task-and emotion-focused coping. 13 The results presented by García-Alberca et al. 12 suggested that dysfunctional coping strategies are associated with caregiver anxiety and depression irrespective of demographic or clinical characteristics of either the PwAD or the caregiver, suggesting that coping is the most important predictor of caregiver psychological distress. This was a cross-sectional study and therefore the relationship between BPS and caregiver coping strategies may be bidirectional; the direction of causality should be reinforced by a longitudinal study.
Mausbach et al. 13 Cooper et al. 23 evaluated anxiety in caregivers of PwAD and its relationship with coping strategies.
The findings showed that dysfunctional coping strategies and depression appeared to be the most important factors predicting caregiver anxiety.
Anxious caregivers may be more likely to report their strategies negatively; these results do not clarify or affirm a direction of causality.
Limitations
In this systematic review, we included studies that
were not randomized and controlled, which did not allow for an evaluation of exclusively gold standard
interventions. In addition, we selected studies that did not describe the coping strategies used, which made it difficult to understand how the techniques were used in specific situations.
Conclusions
The development of coping strategies is fundamental for the management of caregiver psychological distress.
The studies indicated the efficacy of coping strategies in the management of neuropsychiatric problems and clinical problems of PwAD, and also for the psychological and physical health of caregivers. We considered that dysfunctional coping strategies may have harmful consequences for the management of PwAD. Problemsolving strategies are effective when dealing with specific problems. Emotion-focused coping was the intervention strategy most frequently mentioned, and it may ameliorate depressive symptoms, anxiety, quality of life and caregiver burden. However, we observed a considerable heterogeneity of intervention techniques and methods of evaluation, which made it difficult to understand how to use the techniques in specific situations. There is a great need for more longitudinal studies that clearly describe the type of coping strategy used in relation to the studied outcomes.
Choosing the right coping strategy can bring benefits to PwAD and caregivers, and avoid stress and burden. Current findings suggest that caregivers may benefit PwAD in biopsychosocial aspects if they use the appropriate coping strategy.
